DURING the repair of congenital defects of the venitricular septum, various disturbances of cardiac function may occur.1'-Permanent complete heart block has been the most serious of these disturbances. Right bundle-branch block seems benign. Inereased knowledge of the anatomic features of the atrioventricular (AV) conduction system has resulted in surgical technics that have nearly eliminated complete heart block.5 These teehnies are based on the assumption that trauma to the AV conduction system occurring during surgical repair of a ventricular septal defect is the cause of postoperative functional disturbances. However, studies documenting an anatomic cause for heart block are few; Reemtsma and associates6 investigated the lesions responsible for fatal postoperative complete heart block in three cases-one of isolated ventricular septal defect, one of tetralogy of Fallot, and one of common AV canal.
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There is general agreement that permanent complete heart block is almost always associated with a lesion in the proximal portion of the AV conduction system.7' 8 There is not such general agreement concerning the morphology of the conduction system of hearts with right bundle-branch block. 7 The present study of cases operated upon during a period when heart block was not (fig. 6a) . In each specimen, the common bundle lay close to the posterior rim of the septal defect, where, in each instance, trauma to the bundle had occurred (fig. 6b,c,d ).
Correlation of Morphologic Findings with Antemortem Functional Status of AV Conduction System (Fig. 7) 1. Sinus Rhythm. A sinus rhythm was present at the end of the operation in case 8, and no lesions were found in the conduction system.
2. Right Bundle-Branch Block. Three patients manifested right bundle-branch block.
Postoperative electrocardiograms in case 11 demonstrated right bundle-braneh block; also. varying degrees of AV block occurred at times, suggesting disturbances (electrocardiographically) in both nodal and bundle areas. A large part of the bundle was not conclusively demonstrated in the specimen, presumably because it lay in an area of infaretion Circulation, Volume XXVIII, July 1968 in the ventricular septum. The only demonstrably abnormal part of the conductioni system was the right bundle branch, which was infareted and hemorrhagic.
The postoperative electrocardiograms of cases 12 and 18 showed right bundle-branch block. In each specimen, large areas of hemorrhage and infaretion were present in the right bundle branch, and lesser degrees of hemorrhage and infarction were found in the common bundle and in the left bundle branch.
3. Complete Heart Block. Complete heart block was proved in six cases (cases 13 to 15 and 19 to 21) and was probable in two others (cases 9 and 10).
In case 9, although a sinus rhythm had been observed at the end of the surgical procedure, a sudden arrhythmia or acute heart block was thought to have occurred terminally. Hemorrhages and a suture involved the common bundle and both bundle branches.
Another patient (case 10) had temporary complete heart block during part of the operation. Asystole, refractory to an electric pacemaker, occurred 12 hours after the operation. The bundle of His was hemorrhagic (grade 2).
In cases 13, 14, 15, and 19 complete heart block was present at the end of the operative procedure. Hemorrhages or areas of infaretion or both were found in the common bundle in each specimen. In cases 13, 15, and 19 the bundle branches were similarly involved.
During operative correction of the tetralogy of Fallot (cases 20 and 21), complete heart block developed and persisted. In each instance, hemorrhage (grade 1 or 2) involved the AV node, and marked traumatic disruption of the bundle and both bundle braniehes was present.
4. Functional Status of the Conduction System Not Determined. In case 7, postoperative electrocardiograms were not available; therefore, this ease was not classifiable ae- Histologically, hemorrhages were found in the common bundle. the right branch and, to a lesser degree, in the left braneh.
Summary and Conclusions
Lesions of the atrioventricular (AV) conduction system related to the surgical repair of ventricular septal defects were sought in 13 human hearts from patients who were operated oni from 11955 througoh 1959 and wh}o died inl the postoperative period. Lesionis were found in 12 of the 13 cases ( fig. 8) . Complete heart block was demonstrated postoperatively in six of nine patients whose hearts showed major lesions in the AV node or the main bundle of His, or both. In two of the nine, available evidence suggested that complete heart block had been present. In the other case, records were insufficient to permit evaluation of the functional status of the conduction tissue.
Three patients had right bundle-braneh block. In each of their hearts, lesions were observed in the right branch; in two, lesions also were observed in the common bundle.
We conclude that, in patients operated on for closure of ventricular septal defects, postoperative interference with AV conduction may be correlated with lesions in the conduction system.
